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[02] PRIORITY CLAIM 
[03] The present application claims the benefit of priority of U.S. Provisional Patent 
5 Application No. 60/671,967, filed April 16, 2005, entitled "Liquid Graphite." 

[04] BACKGROUND OF THE INVENTION 
[05] (1) Technical Field 

[06] The present invention relates to a composition of liquid graphite. More 
10 specifically, the present invention relates to a composition of carbon powder, 

solvent and adhesive that can be used in a writing instrument, completely erased, 
and applied with a consistency, accuracy and darkness equivalent to that of a 
standard graphite pencil. 



15 [07] (2) Description of Related Art 

[08] Graphite pencils enjoy wide use and provide distinct advantages in writing and 
marking. Although fiinctional, traditional pencils have several drawbacks. 
Pencils require constant sharpening where, after being dulled, they must be re- 
sharpened. Additionally, the graphite core is subject to breaking. In some 

20 circumstances, when the graphite core breaks, the pencil becomes virtually 

useless with the graphite simply felling out of the pencil. 



[09] As an alternative to a pencil, an ink pen may be used. An ink pen generally 
comprises an elongated barrel with an ink cartridge and a ball point tip. 
25 Although an ink pen does not need to be sharpened and does not break, it does 

have some inherent drawbacks. For example, when applied to paper, ink is 
subject to smearing and bleeding. Additionally, because the ink is absorbed into 
the fibers of paper, most inks are non-erasable. 

30 [10] To overcome problems associated with ink and to gain the benefits of graphite 
pencils, several forms of liquid graphite have been devised. U.S. Patent Nos. 
2,715,388; 2,852,397 and 2,956,038, issued to Cofield et al., Goessluig, and 
Juelss et al., respectively, disclose forms of liquid graphite. However, existing 
liquid graphite compositions have several limitations. Many liquid graphite 
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M(Sffli{ibsitiahS*W pBmarily liquid with only small concentrations of graphite, 
and rely on the absorption of the liquid and dissolved graphite into a porous 
writing surface such as paper to leave a mark. This process embeds the graphite 
within the writing surface and prevents it from being erased. Some existing 
5 liquid graphite compositions add darkening agents such as black ink in order to 

produce a darker mark, which further prevents the mark from being erased. 
Additionally, writing instruments using existing liquid graphite compositions 
suffer from pooling during application to a writing surface and leave an 
inconsistent, spread-out pattern of graphite as the liquid absorbs into the paper. 
10 Most existmg liquid graphite compositions do not meet the standard graphite 

ratings for darkness and cannot be considered a 'TSTo. 2" equivalent, the 
established graphite hardness rating for standardized testmg. Furthermore, a 
marking made with an existing liquid graphite solution is difficult to photocopy 
or scan into an electronic format. 

15 

[11] Therefore, a need exists in the art for a composition of liquid graphite that is 
erasable and capable of being applied in a solid, dense marking that is suitable 
for use in standardized tests and for photocopying or scanning. 

20 [12] SUMMARY OF THE INVENTION 

[13] The present invention overcomes the aforementioned limitations and fulfills the 
aforementioned needs by providing a composition of liquid graphite that can be 
erased and applied with a consistency, accuracy and darkness equivalent to that 
of a standard graphite pencil. The liquid graphite comprises a formulation of 

25 carbon, solvent and adhesive in a concentration that provides a dark, consistent 

mark on a surface. The application of liquid graphite is suitable for use in a ball 
point pen and does not leave a liquid stain or absorb into paper. 

[14] In one aspect of the invention, the erasable liquid graphite solution consists 
30 essentially of a concentration of carbon powder, a solvent and an adhesive. 

[15] In another aspect of the invention, the carbon powder is graphite powder or 
carbon black powder. 
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^f^§}^ SQiiiraioM^P^lpli: of the invention, the solvent is an alcohol-based solvent. 



[17] In yet another aspect of the invention, the solvent is benzyl alcohol (CtHsO). 

5 [18] In a fiirther aspect of the invention, the adliesive is phenyl formaldehyde 
polymer (CeHeOCHaO). 

[19] In one aspect of the invention, the concentration of carbon powder is 

approximately 55% to 80% by volume of the solution, the concentration of 
1 0 solvent is approximately 1 0% to 30% by volume of the solution, and the 

concentration of adhesive is approximately 5% to 15% by volume of the 
solution. 

[20] In a method, each of the aforementioned components may be formed into an 
15 eraseable liquid graphite solution 

[21] In another aspect of the invention, a writing instrument uses an erasable liquid 
graphite solution, the solution comprising a concentration of carbon powder, a 
solvent and an adhesive. 

20 

[22] DETAILED DESCRIPTION 

[23] (1) Introduction 

[24] The present invention relates to a composition of matter and specifically a 
^ composition of liquid graphite that can be used in a pen or other writing 

25 instrument, completely erased, and applied to a surface with consistency, accuracy 

and darkness equivalent to that of a standard graphite pencil. 

[25] The following description is presented to enable one of ordinary skill in the art 
to make and use the invention. Various modifications will be readily apparent to 
30 those skilled in the art, and the general principles defined herein may be applied 

to a wide range of aspects. Thus, the present invention is not intended to be 
limited to the aspects presented, but is to be accorded the widest scope consistent 
with the principles and novel features disclosed herein. 
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tl#|B ai£Jhd"'MliyMSig^d»ailed description, numerous specific details are set forth in 

order to provide a more thorough understanding of the present invention. 

However, it will be apparent to one skilled in the art that the present invention 

may be practiced without necessarily being limited to these specific details. 

5 

[27] The reader's attention is directed to all papers and documents which are filed 

concurrently with this specification and which are open to public inspection with 
this specification, and the contents of all such papers and documents are 
incorporated herein by reference. All the features disclosed in this specification, 
10 (including any accompanying claims, abstract, and drawings) may be replaced 

by alternative features serving the same, equivalent or similar purpose, unless 
expressly stated otherwise. Thus, unless expressly stated otherwise, each feature 
disclosed is one example only of a generic series of equivalent or similar 
features. 

15 

[28] Furthermore, any element in a claim that does not explicitly state "means for" 
performing a specified fiinction, or "step for" performing a specific fimction, is 
not to be interpreted as a "means" or "step" clause as specified in 35 U.S.C. 
Section 112, Paragraph 6. In particular, the use of "step of or "act of in the 
20 claims herein is not intended to invoke the provisions of 35 U.S.C. 1 12, 

Paragraph 6. 

[29] The present invention provides a composition of liquid graphite that can be 

applied to a surface with a writing instrument such as a pen, and possesses the 

25 properties of solid graphite found in a standard graphite pencil. The liquid 

graphite can be applied smoothly with a writing instrument to create accurate, 
consistent markings similar to a ball point pen and as good as or better than 
standard graphite pencils. Additionally, the liquid graphite of the present 
invention is a composition of pure carbon with no liquid darkening agents or 

30 ' inks. The composition of the present invention includes a liquid adhesive agent 

which bonds the carbon to the surface of a writing material instead of allowing 
the carbon to be absorbed into the writing material. Therefore, it can be applied 
to the surface of a writing material such as paper and still be erased with a 
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i ttlfedr&ft»»il eraser. 
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[30] The solution of liquid graphite in the present invention is composed of sufficient 
carbon concentration to write as dark as a standard No. 2 pencil, making it 
suitable for standardized testing machines which require a dark, erasable mark 
for scanning. Additionally, liquid graphite is capable of being applied with 
sufficient density and darkness to be picked up with an optical scanner or 
photocopier, making it suitable for documents that must be reproduced or stored 
electronically. 

[3 1 ] (2) Components of Liquid Graphite 

[32] The liquid graphite of the present invention is a composition of carbon powder, a 
solvent, and an adhesive. The solvent acts to dissolve the carbon powder into a 
liquid solution and aids in the process of applying the carbon powder to a 
surface. The adhesive acts to bond the carbon powder to the surface of a writing 
material to enable the carbon powder to later be erased. 

[3 3] (3) Carbon Powder 

[34] In one embodiment of the present invention, graphite powder, an allotrope of 
carbon with a black color and soft texture, is dissolved with the solvent and 
adhesive to form the liquid graphite composition. Additionally, carbon black 
powder, another allotrope of carbon with similar properties, can also be used to 
dissolve with the solvent. The size of carbon powder particles to be used will 
vary but should be small enough to dissolve into the solvent and prevent 
particles from collecting on the tip of the writing instrument or other means for 
applying the liquid graphite. However, the carbon powder particles must be of 
sufficient size to be visible when applied to a surface. 

[35] The specific concentration of graphite powder or carbon black powder will vary 
depending upon the darkness desired and specific use intended. In one 
embodiment of the present invention, a concentration of at least 55 percent 
carbon black powder will establish a darkness equivalent to that of a No. 2 rated 
pencil. The higher the concentration of graphite powder or carbon black powder 
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5 Sli)ldtiSrf;feAilMbr the liquid graphite will appear when applied to a surface. 



[36] (4) Solvent 

[37] The concentration of solvent determines the ease with which the liquid graphite 
can be erased. The higher the concentration of solvent, the harder it is to erase 
the marking from a surface. When the solvent is applied to a writing surface, 
especially a porous material such as paper, the solvent absorbs into the paper and 
then dries out. The solvent therefore carries the dissolved carbon powder into 
the paper, making it extremely difficult to remove unless the surface of the paper 
is destroyed. Therefore, in the present invention, it is desirable to use a low 
concentration of solvent to prevent the carbon powder from dissolving into the 
surface to which applied. In one embodiment of the present invention, a 
concentration of 20 percent solvent by volume of the solution is used along with 
a 70 percent concentration by volume of the solution of carbon powder and a 10 
percent concentration by volume of the solution of adhesive. At this 
concentration, the amount of carbon powder that dissolves into a paper surface is 
negligible. 

[38] In one aspect of the present invention, the solvent is benzyl alcohol (CyHgO). 

However, one skilled in the art will appreciate that other solvents can be used to 
achieve similar results. 

[39] (5) Adhesive 

[40] The adhesive serves to bond the carbon powder to the surface of the writing 

material and prevent the carbon powder from absorbing into the writing surface 
where it cannot be erased. The concentration of adhesive will also vary 
depending on the intended use for the liquid graphite and the desired adhesion. 
In one embodiment of the present invention, a concentration of 10 percent by 
volume of the solution adhesive is used along with a 70 percent concentration by 
volume of the solution of carbon powder and a 20 percent concentration by 
volume of the solution of solvent. 
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"[^^.||;:inf„.li4nibrib4iAtMiiie!M of the present invention, the adhesive used is a phenyl 
formaldehyde polymer (CeHeOCHaO). However, one skilled in the art will 
appreciate that other adhesive agents can be used to achieve similar results. 

5 
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What is claimed is: 

1 . An erasable liquid graphite solution consisting essentially of a concentration of 
5 carbon powder, a solvent and an adhesive. 

2. The erasable liquid graphite solution as set forth in Claim 1, wherein the carbon 
powder is graphite powder or carbon black powder. 

10 3. The erasable liquid graphite solution as set forth in Claim 1, wherein tiie solvent is 
an alcohol-based solvent. 

4. The erasable liquid graphite solution as set forth in Claim 3, wherein the solvent is 
benzyl alcohol (CyHgO). 

15 

5. The erasable liquid graphite solution as set forth in Claim 1, wherein the adhesive is 
phenyl formaldehyde polymer (C6H6OCH2O). 

6. The erasable liquid graphite solution as set forth in Claim 1, wherein the 

20 concentration of carbon powder is approximately 55% to 80% by volume of the 

solution, the concentration of solvent is approximately 10% to 30% by volume of 
the solution, and the concentration of adhesive is approximately 5% to 15% by 
volmne of the solution. 

25 7. The erasable liquid graphite solution as set forth in Claim 2, wherein the solvent is 
an alcohol-based solvent. 

8. The erasable liquid graphite solution as set forth in Claim 7, wherein the solvent is 
benzyl alcohol (CyHsO). 

30 

9. The erasable Uquid giaphitfe solution as set forth in Claim 8, wherein the adhesive is 
phenyl formaldehyde polymer (CeUeOClhO). 
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MMW&s^bft li^ii<I1^3t)hite solution as set forth in Claim 9, wherein the 

concentration of carbon powder is approximately 55% to 80% by volume of the 

solution, the concentration of solvent is approximately 10% to 30% by volume of 

the solution, and the concentration of adhesive is approximately 5% to 15% by 

5 volume of the solution. 

11. An erasable liquid graphite solution consisting essentially of a concentration of 
carbon black powder of approximately 55% to 80% by volume of the solution, a 
concentration of benzyl alcohol (CrHgO) solvent of approximately 10% to 30% by 

10 volume of the solution, and a concentration of phenyl formaldehyde polymer 

adhesive (CeHsOCHaO) of approximately 5% to 15% by volume of the solution. 

12. A method of making an erasable liquid graphite solution, the method comprising: 
dissolving a concentration of carbon powder into a solvent to create a carbon 

15 solution; and 

mixing a concentration of adhesive with the carbon solution, 

13. The method of Claim 12, wherein the carbon powder is either graphite powder or 
carbon black powder. 

20 

14. The method of Claim 13, wherein the solvent is an alcohol-based solvent. 

15. The method of Claim 14, wherein the solvent is benzyl alcohol (CyHgO). 

25 16. The method of Claim 15, wherein the adhesive is phenyl formaldehyde polymer 
(C6H6OCH2O). 

17. The method of Claim 16, wherein the concentration of carbon powder is 

approximately 55% to 80% by volume of the solution, the concenti-ation of solvent 
30 ' is approximately 10% to 30% by volume of the solution, and the concentration of 
adhesive is approximately 5% to 15% by volume of the solution. 
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l-SrA'^-v^^HMg' JhsWiM an erasable liquid graphite solution, the solution 

comprising a concentration of carbon powder, a solvent and an adhesive. 



19. The writing instrument using an erasable liquid graphite solution as set forth in 

5 Claim 1 8, wherein the carbon powder is graphite powder or carbon black powder. 

20. The writing instrument using an erasable liquid graphite solution as set forth in 
Claim 19, wherein the solvent is an alcohol-based solvent. 

10 21 . The writing instrument using an erasable liquid graphite solution as set forth in 
Claim 20, wherein the solvent is benzyl alcohol (CyHgO). 

22. The writing instrument using an erasable liquid graphite solution as set forth in 
Claim 21, wherein the adhesive is phenyl formaldehyde polymer (C6H6OCH2O). 

15 

23. The writing instrument using an erasable liquid graphite solution as set forth in 
Claim 22^ wherein the concentration of carbon powder is approximately 55% to 
80% by voltime of the solution, the concentration of solvent is approximately 10% 
to 30% by volume of the solution, and the concentration of adhesive is 

20 approximately 5% to 1 5% by volume of the solution. 
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